Some binary linear codes of length 50 and 100 are constructed using the adjacency matrices of the Ho man-Singleton graph and the Higman-Sims graph. Some of the codes are optimal or nearly optimal for the given length and dimension. The dual codes admit majority logic decoding.
Introduction
We assume familiarity with some basic facts and notions from coding theory (cf., e.g. 3 
], 18], 21]) and combinatorial design theory ( 1], 2], 6], 10], 24]).
A strongly regular graph with parameters (N; K; ; M) is an undirected graph on N vertices without loops or multiple edges which is regular of degree K and such that any two adjacent vertices have exactly common neighbors, and every two nonadjacent vertices have exactly M common neighbors. The p-rank of a graph is the rank of its (0,1)-adjacency matrix over GF(p). The p-ranks of strongly regular graphs were studied by Brouwer and van Eijl 4] , and Peeters 22] . In this note, we utilize two well known strongly regular graphs
Research partially supported by NSA Research Grant MDA904-95-H-1019 with low 2-rank (the Ho man-Singleton (50,7,0,1) graph, and the Higman-Sims (100,22,0,6) graph) for the construction of some optimal or nearly optimal binary linear codes. Some of these codes admit majority decoding.
According to Brouwer Table 2 .3.
The Higman-Sims graph HS is a strongly regular graph with parameters (100,22,0,6) constructed as a rank 3 graph by the action of the Higman-Sims simple group HiS (of order 44,252,000) on 100 points 13], 8]. The full automorphism group of this graph is 2 HiS (of order 88,504,000). The 2-rank of HS is 22, and the row space of the adjacency matrix is a 100,22,22] binary code C HS with weight distribution given in Table 2 .4. Note that there are exactly 100 codewords of minimum weight ( 22 ) in C HS . Therefore, the adjacency matrix of HS is determined by the set of all minimum codewords up to a column permutation. The largest distance of any known 100,22] code is 32 5], thus the code C HS is far from being optimal. However, the dual code C ? HS is a 100,78,6] code with minimum distance only 2 less than the optimal d max = 8 (see Table 2 .4). Proof. Any column of the adjacency matrix contains 22 1's, the dot product of pairs of columns is at most 6, and (22 + 6 ? 1)=( 2 6) 100 ), are constructed using the Ho man-Singleton and Higman-Sims graphs. The code 8 is optimal, while the codes 1, 2, 4 and 7 have the record distance for a known code of the given length and dimension. The codes 2, 4, 6 and 8 admit majority decoding. The adjacency matrices of the Ho man-Singleton graph and the Higman-Sims graph can be recovered by the sets of minimum weight codewords in code 3 and 5 respectively. These codes are constructed from graphs admitting automorphism groups of rank 3. This suggests that permutation groups of rank 3 might be a source for many other interesting codes and designs and therefore deserve further study. Some excellent articles on permutation groups of rank 3 
